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Background Art 

[0 002] The recording by b.owing drops of recording iiquid containing a water soluble dye such as a direct dye or an 
and indoor discoloring and fading property. recording method, using inks of three primary 

"Co.or .ndex", "AR" means "Acid Red". "^^J!* . ctea r co.or tone tends to exhibit an inferior 

[0008] A direct dye is ^ "^^"J^ £o dje has a good light resistance but exhibfts a somber 

• » ^ — — both the co,or 

tone and light resistance 42 775/1 982 discloses an aqueous ink for Inkjet printing wherein at least one 

from that in the genera, formula (1 1 ) of the J£g£ an s jnkjet recording liquid whic h contains a 

the invention in view that the complex does ^not hav^a n*»j^ ^ omposition containing a mag enta dye ligand 

of the dyestuff, and an aqueous Inkjet printing liquid using the same. 
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Disclosure of the Invention 
e. e ment, and an *L<ZZ7£ ZZ^ 

metal che»ated dyestuff and an aqueous meSum- ^ 006 k ' nd ° f the dyestuff se,ected f ™ the 
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% N — N=N-Ar 1 



d) 



25 



rocyclic ring containing x, being a helerocycfc rino oZr .h™ n h 7-membered heterocyclic ring, the hete- 

have substituent(s, on the hete'rocyct ring ^he -ay 
through further condensation. The condensed hetaro^dte rinl ~nt!« heter ° Cychc r,n 9 ma V f °™ a condensed ring 
naphthy.grouprepresentedbythefoi.owinggenerSS 

any substituent which may be different tro£ Lh othe^d J repJesentl a^teger oU noe? * 



30 



35 






40 



(2) 



(3) 



(4). 



45 



50 



55 



Best Mode for Carrying out the Invention 

Z1 Q f0l,0Win9 wil1 ex P ,aln tne P^sent invention in detail 

* ^ ^ i5i'Css. n s s£^^^s~ rin9 ~ n,a ^ *• 

™>g. Pyrazine ring, bsnzotniazol. ring, beraoxajole ™ i ^ 9 ' P), " aaz ™ *»• Wrimidine 
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10 



15 



. fl , ; ^v a ik ftYX/ nrouD which may be substituted (preferably alkoxy group having 
(e.g., vinyl group, 2- P ro P enyl group, or the hkeM^ ^ be substjtuted ( 

erably a ' ko ^*°^ napht'hyloxycarbony. group, orthe like), car- 

containing X, Is preferably represented by the following general formula (5), (6), (7) or (8). 
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45 
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R 2 



■■■■■■ 

ESSSSrjK ~ £S£ ^ S?>A — A ■ - * is h *'° gen a,om " a,M 9roup 

which may be substituted. 

(R 3 )d"f^N (6) 

N 

i 

substituted or aryl group which may be substituted.) 
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(7) 



(where R 5 may be different from each other and represents alkyl group which may be substituted., aryl group which 
may be substituted, aralkyl group which may be substituted, alkoxy group which may be substituted, aryloxy group 
which may be substituted, acyloxy group which may be substituted, alkoxycarbonyl group which may be substituted, 
aryloxycarbonyl group which may be substituted, carboxyl group, hydroxyl group, acyl group which may be substituted, 
cyano group, acylamino group which may be substituted, nitro group, halogen atom, sulfo group, alkylthio group which 
may be substituted or arylthio group which may be substituted, and R 5 may further form a condensed ring together 
with thiazole ring, e represents an integer of 0 to 2.) 

[0022] Preferred are the case that R 5 is alkyl group which may be substituted, the case that e = 0 and R 5 is absent, 
or the case that R 5 forms a condensed ring together with thiazole ring. 



(where R 6 represents hydrogen atom, alkyl group which may be substituted, aryl group which may be substituted, 
aralkyl group which may be substituted, mercapto group, alkylthio group which may be substituted, alkylsulfoxy group 
which may be substituted or alkylsulfonyl group which may be substituted.) 
[0023] Re is preferably hydrogen atom or alkyl group which may be substituted. 

[0024] Among the heterocyclic rings represented by the above general formula (5), (6), (7) or (8), preferred is imda- 
zole ring represented by the general formula (5). 

[0025] Moreover, Ar, in the general formula (1) is naphthyl group represented by the general formula (2), (3) or (4). 
and Y 1 is a chelating group. Y 1 is preferably hydroxyl group, carboxyl group, amino group which may be substituted 
(e.g., amino group, methylamino group, bis(2-hydroxyethyl)amino group, or the like), sulfo group, carbamoyl group, 
alkoxy group which may be substituted (e.g., methoxy group, carbonyl group, 2-hydroxyethoxy group, or the like), 
alkylthio group which maybe substituted (e.g. : methytthio group, 2-hydroxyethylthio group, or the like), alkylsulfonyl ami- 
no group which may be substituted (e.g., methylsulfonylamino group or the like), or arylsulfonylamino group which may 
substituted (e.g., benzenesulfonylamino group or the like). More preferred is the case that Y 1 is hydroxyl group. 
[0026] It is preferable that 2 t in the general formulae (2) to (4), each is independently a group selected from alkoxy 
group which may be substituted (e.g., alkoxy group having 1 to 6 carbon atoms such as methoxy group or ethoxy 
group, or the like), aryloxy group which may be substituted (e.g. r phenoxy group, or the like), acyloxy group which may 
be substituted (e.g., alkanoyloxy group having 2 to 7 carbon atoms such as acetyloxy group, benzoyloxy group, or the 
like), alkoxycarbonyl group which may be substituted (e.g., alkoxycarbonyl group having 2 to 7 carbon atoms such as 
methoxycarbonyl, ethoxycarbonyl, or the like), aryloxycarbonyl group which may be substituted (e.g., phenoxycarbonyl 
group, naphthyloxycarbonyl group, or the like), carboxyl group, carbamoyl group which may be substituted (e.g.. car- 
bamoyl group, carboxyanilide group which may be substituted (3-sulfocarboxyanilide group or the like), hydroxyl group, 
amino group which may be substituted (e.g., amino group, alkylamino group having 1 to 6 carbon atoms such as 
melhylamino group, or the like), ureido group, acylamino group which may be substituted (e.g., alkanoylamino group 
having 2 to 7 carbon atoms such as acetylamino group, benzoylamino group, or the like) : alkylsulfonylamino group 
which may be substituted (e.g., alkylsulfonylamino group having 1 to 6 carbon atoms such as methylsulfonylamino 
group, or the like), arylsulfonylamino group which may be substituted (e.g., phenylsulfonylamino group, 4-methylphe- 
nylsulfonylamino group : or the like), phosphono group, sulfo group, and sulfamoyl group which may be substituted (e. 
g., sulfamoyl group, N,N-bis(carboxymcthyl)sulfamoyl group, or the like), a represents an integer of 0 to 6. 
[0027] 2 t is preferably carboxyl group, carbamoyl group which may be substituted, sutfo group, or sulfamoyl group 
which may be substituted, a is preferably an integer of 1 to 3, more preferably 1 or 2. 

[0028] Furthermore, among the naphthyl groups represented by the general formula (2), (3) or (4), preferred is the 
general formula (2) or (4). 

[0029] In particular, most preferred is the naphthyl group of the following general formula (4'). 




(8) 
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<4') 



R 2 " 

10 * 

(where R 2 " represents sulfo group or sulfamoyl group which may be substituted.) 

[0030] The azo compound represented by the genera! formula (1) is a compound having at least one hydrophilic 
group in a molecule other than Y 1 which is a chelating group. Examples of such hydrophilic group include sulfo group, 
15 carboxyl group, hydroxyl group, amino group, phosphono group, or the like. Of these, preferred is sulfo group orcarboxyl 
group. It is more preferable that the azo compound represented by the general formula (1) is a compound having 1 to 
3 sulfo groups or carboxyl groups in a molecule 

[0031] In the invention, examples of the metal forming a chelated compound together with the azo compound rep- 
resented by the general rormula (1 ) include silver (I), aluminum (III), gold (III), cerium (III, IV), cobalt (II, III), chromium 
20 (in), copper (I, II), europium (III), iron (II, III), gallium (III), germanium (IV) : indium (III), lanthanum (III), manganese (II), 
nickel (II), palladium (II), platinum (II, IV), rhodium (II, lll) : ruthenium (II, III, IV), scandium (III), silicon (IV), samarium 
(III) , titanium (IV), uranium (IV), zinc (II), zirconium (IV), and the like. 

[0032] Preferred are nickel (II), cobalt (II, III), and copper (II). More preferred are nickel (II) and copper (II), and most 
preferred is nickel (II). 

25 [0033] As an anion of the metal salt to be used at the production of the metal complex, a monovalent or divalent 
anion such as CI", Br, CH 3 COO-, S0 4 2 ', or the like may be mentioned. 

[0034] The dyestuff for use in the invention may be used in a form of free acid, as it is, and when the dyestuff is 
formed as a salt form at the production, it may be used as it is, or may be converted to a desired salt form. Furthermore, 
a dyestuff wherein part of the acid groups is a salt form or a mixture of a salt-form dyestuff and a free acid-from dyestuff 

30 may be used. Examples of such salt form includes salts with alkali metals such as Na, Li, K, etc.; ammonium salts 
which may be substituted with alkyl group(s) or hydroxyalkyl group(s); or salts with organic amines. Examples of the 
organic amines include lower alkylamines, hydroxy-substituted lower alkylamines, carboxy-substituted lower 
alkylamines and polyamines having 2 to 1 0 alkyleneimine units having 2 to 4 carbon atoms, and the like. In these salt- 
form cases, the dyestuff is not limited to one kind of form and two or more kinds may be mixed. 

35 [0035] Moreover, in the structure of the dyestuff for use in the invention, when two or more acid groups are contained 
in one molecule thereof, the two or more acid groups are salt forms or acid forms and may be different from each other. 
[0036] As specific examples of the dyestuff include the dyestuffs having structures shown in following Table 1 to 
Table 6, but the invention is not limited thereto. 
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Table 1 (Cont'd) 



No. 




-Ar, 


Metal j 
compound 


1-13 


NaC^C g 


HO S0 2 Ki 
SOjNa. 


NiCJ 2 - 6KjO 


1-14 


NaOaC g 


KQ S0 3 Na 
SOaNa 


NiCl 2 - 8K2O 


1-15 


CaHjOjC g 


HO ySOjUa 


NiCI 2 . 6H 2 0 


1-16 


Na0 3 S.^ N 
H 


HO S0 3 >la 
S0 3 Na 


NiClj- 6H 2 0 
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Table 1 (Cont'd) 
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No. 




"AT! 


Metal 
compound 


1-21 




HO S0 3 Na 
S0 3 Na 


NtCI 2 - 6H 2 0 


1-22 


XV 

CRj 


HO SCbNa 
S0 3 Na. 


NiCl 2 - 6H 2 0 


1-23 


XV 


OH 


NiOj • 6H 2 0 


1-24 


xv 

CH 3 


HO SO s Na 
S0 3 Na 


NiCl 2 - 6H 2 0 
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Table 1 (Cont'd) 



5 


No. 


o- 




Metal 
compound 


10 
15 


1-25 


UXI3 


HO S0 3 Na 
M 


NiCfe • 6K 3 0 


20 
25 


1-26 


PA 


OH 

SC^Na NHCOKH 2 


NiC^. 6H Z 0 


30 
35 


1-27 


TV 

CH=CH-CH 3 


OH 

SOjNsT nkch 3 


NiCJj • 6B:0 


40 

45 


1-28 


0 


HO^ SO a Na 
SO a Na 


NiClj- 6H 3 0 
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Table 1 (Cont'd) 



No. 




—At, 


Metal 
compound 


1-29 


NC y 
CH 3 


HO S0 3 Na 
SOjNa 


NiCl 2 - 6H 2 0 


1-30 


~rv 

CH 2 C02Ka 


"A/ 

SOjNa 


NiCl 2 - 6H 2 0 


1-31 


ft- 

H CN 


HO S0 3 Na 
SC^Na 


NiC! 2 - 6H 2 0 


1-32 


Or 

H CONK 2 


H<^ / SQ 3 Ha 

"A/ 

S0 3 Na 


NiCl 2 - 6H 2 0 


1-33 


vT 


^Q 3 Na 
S0 3 Na 


NiCI 2 - 6H2O 
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Table 1 (Cont'd) 



ion 




-An 


Metal 

c omt) o u n. cl 


1-39 


Iv- 

NC N 


HO C0 2 Na 
S0 3 Na 


NiCl2 - 6H 2 0 


1-40 


NC N 


HO ^C0NH-^yS0 3 Na 

"A/ 

4 >/ 

>^ (/ 


NiC1 2 .6H 2 0 


1-41 


Iv 

NC N 
n 


HO CQNH-<^~^-C0 2 Na 


N-i Cl 2 6H 2 0 


1-42 


Tv 


HO CONH-^~^>-S0 3 Na 

(f J S0 3 Na 


NiCl 2 -6H 2 0 


1-43 


NC N 


C0 2 Na 

HO^^CONH-^} 

^ ^ C0 2 Na 


NiCl 2 .6H 2 0 
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Table 1 (Cont'd) 



No. 


\ / 


-Ar t 


Metal ] 
compound I 


1-49 




HO 

S0 2 NHCH 2 S0 3 Na 


NiCl 2 • 6H 2 0 


1-50 




HO 

\__( 

SO,NHC 3 H 6 S0 3 Na 


NiCl 2 • 6H 2 0 j 


1-51 


x >— 

NC H 


HO 

S0 2 N(CH 2 C0 2 Na) 2 


NiCl 2 • 6H 2 0 


1-52 


X y- 


HO 

CQ 2 Na 


NiCl 2 • 6H 2 0 ) 


1-53 


NC H 


HO 

CO z Na 


Ni( CHjCOO), • 4H 2 0 
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Table 2 
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No. 




-At, 


Metal 
compound 


10 






HQ SO : Na 




15 


2-t 


N 
H 










SO3W2 . 




20 
25 


2-2 


ri 

B 


HQSOjNa 
SO a Na 


NICJ2' 6H 2 0 


30 


2-3 


o- 


JJO SQjNa 


NICjj- SHjO 


35 




N 
H 


^ (f 

S0 3 Na 




40 


2-4 


H 


HO S0 3 Ha 


NiCl 2 - 6H 2 0 


45 






SO^a 





50 
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Table 


2 (Conf d) 




5 


Ho. 


O 


-Ari 


Metal 
compound 


10 
15 


2-5 


Q 

H 


HO S0 3 "Nfa 

o 

S0 3 Na 


NiCfe- 6H 2 0 


20 
25 


2-6 


H 


HOSOjKa 
SOj>ia 


NiC^ - 61^0 


30 
35 


2-7 


H 


HO S0 3 Ma 
SOjNa 


NiCfe - 6HjO 


40 






OH 




45 


2-a 


l ^J j H 




NiClj- 6H 2 0 
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Table 2 (Cont'd) 



5 


Na 






Metal I 
compound 


10 
15 


2-9 


i 


HO S0 3 Na 
S0 3 Ma 


NiCJj • 6 Bp 


20 
25 


2-10 


Jri 

0 


HO COjNa 





30 



35 



40 
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Table 3 

5 



10 


i\Q. 




-All 


Metal 
conpou no. 


15 
20 


3-f 




HO SOjNa 
~\/ 

S0 3 Na 


NiCl 2 « 6H 2 0 


25 


3-2 


xy 


BO SOjNa 

Q 

SOaNa 


NiClj • 6H 2 0 


30 
35 


3-3 


TV 


HO SOpJa 
S0 3 Na 


MC1 2 - 6H20 


40 






OH 




45 


3-4 




SO^^^ 50 ^ 


HiCl 2 - 6H 2 0 
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Table 3 (Conf d) 



5 


NO. 


<y \ 


-An 


Metal 
compound 


10 
15 


3-9 


CH 3 
Na0 2 C 


HO^ ^S0 3 Na 
S0 3 Na 


NiCl 2 6H 2 0 


20 
25 


3-10 


CH 3 

C2H502C 


HC^ ^SQ 3 Na 
SQ 3 Na 


NiCl2 -6H20 


30 
35 


3-11 


CH 3 

" — -s 

CH 3 


HC^ SQ 3 Na 
S0 3 Na 


NiC1 2 .6H 2 0 


40 
45 


3-12 


Na02CCH2>_N 


HO_.C0 2 Na 


NiC1 2 .6H 2 0 



50 



24 



EP 1 241 232 A1 



Table 4 (Cont'd) 



5 


Na 


o 


"Art 


Metal 
compound 


10 






un 




15 


4-5 


N — "N 

&^ 




NiCl 2 • 6H 2 0 


20 






HO S03Na 




25 


4-6 


N— N 


S0 2 Na 


NiCI 2 - 6B2O 


30 






HO SC^Ka 






4-7 


N — N 




NiCl a - 6K 2 0 


35 






S0 3 Na 










KO SOpaa 




40 


4-3 


. N — N 






45 






SOaNa 
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Table 4 (Cont'd) 



5 












Ma 




-Axi 


Metal 
compound 


10 






HO SQ^a 




15 




N — W 




MCJ2- 6H 2 0 


20 






HO S0 3 Na 




25 


4-10 


N — N 


SOjNa 


NiCl 2 . 6H 2 0 


30 










35 


4-11 




S0 3 Na 


NiCl 2 - 6H 2 0 


40 




Y— N 


HO S0 3 Na 




45 


4-12 


w 

S0 3 Na 


NiCl 2 - 6H 2 0 
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Table 4 (Conf d) 



5 


NO. 


a- 


-An 


Metal 
compound 


10 
15 


4-13 


CH 3 S 


H0 .S0 3 Na 

S0 3 Na 


NiCl 2 .6H 2 0 


20 
25 


4-14 




^SQ 3 Na 
S0 3 Na 


NiC1 2 .6H 2 0 


30 






HO 




35 


4-15 


N-N 


^^S0 3 Na 


NiC1 2 . 6H 2 0 
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Table 5 



5 
10 


No. 


[ o - 




Metal 
compound 








HO SO,Wn 




15 


5-1 




Q 

S0 3 Na 


NiCl 2 - 6H2O 


20 






HO S0 3 Na 




25 


5-2 


>>• 

I CH 3 


I o 

SO^Na 




30 






HO S^Na 




35 


5-3 


^^^^^ j 
H 


SC^Na 


NiCij. 6H 2 0 


40 






HCJSOjNa 




45 I 


5-4 


to- 


SOjNa 


Niqj . 6H 2 0 
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Table 5 (Cont'd) 



5 


MO 




-An 


Metal | 
compound I 


10 






OH 




15 


5-5 


ay 


S0 3 Na 


rll l> 1 2 * DH2U 


20 




Na0 3 S 


HO^ S0 3 Na 


NiCl 2 • 6H 2 0 


25 


5-6 


\} 

S0 3 Na 




30 


5-7 




HO^ ^SOaNa 


NlCl2 • 0H2U J 


35 




Na0 2 C 


~^S0 3 Na 










HO 




40 


5-8 


NaQ 3 S 




NiCl 2 .6H2O 


45 




w 

S0 3 Na 
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Table 6 



5 






-Arj 


Metal 
compound 


10 
15 


6-1 




HO SC^N'a 
' S0 3 Mz . 


N»C» 2 . 5h 2 o 


20 
25 






OH 
SOjNa 


NiCI 2 - 6^0 

J 


30 


6-3 






N»a 2 • 6H 2 0 J 


35 I 




CI 


SOjNa 




40 


6-4 




OH 


NiC( 2 . 6H 2 0 J 


45 f 






SOijNa 
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Table 6 (Cont'd) 



No. 


O 


-Ax, 


Metal 
compound 






HO SOsNa 




6-6 


COjH 


SOaNa 


NiCU - 6 H 2 Q 






OH 




6-6 




S0 3 Na 


Nia 2 -.6H 2 0 




HO 


OH 




6-7 


CH 3 


S0 3 Na 


NiClj - 6H 2 0 






OH 




6-8 


<v ^ 


S0 3 Na 


NiCV 6H 2 0 



[0037] The azo metal chelated cempeund which is a water seluble dyestuff of the inventien ean be produced from 
an azo compound represented by the general formula (1 ) and a metal compound. 

m Z io compound represented by the genera, formula (1) is obtained according to-a known method. 
(Method A) Diazo coupling method 

[0039] A method which comprises the diazotization of the following compound: 
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2 



?5 



20 



25 




NHNH, 





S0 3 Na 
OH 



N=N 




30 



SQ 3 Na 



35 



40 



45 



SO 



cate ZrL 9 n a , Pa T lar I y fr ° m ! l ° 4 6% by Wei9ht 10 t0ta '' re,ative t0 the total a ™""* °< the r^orSng LuT I the 

~ * «K3S ,s the content of the dyestuff is preferab * from 01 to 2% by weight < ™* %££l 

[0042] Moreover, the aqueous medium for use in the invention preferably contains water and as a war^r ««i„kl, 
fr°LH e ? 3 motecuta »' w «ght: about 190 to 400), glycerol, N-methylpyrrolidone N ethy.pySone 

E fth The " ui f -^"9 Property and print quality after printing can be further improved by adding to the recordino 



Examples 



55 



[0044] The following will explain the invention further in detail with reference to Examples but the invention ic ™* 
limited to these Examples unless the gist of the invention is exceeded. E * a ™P^ but the invention ,s not 
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«Dia7o Coupling Example 1» 

[0045] A solution of water (206 ml), 35% hydrochloric acid (20 ml), and 2-amino-4.5-dicyanoimidazole (1 0 .0 g) I was 
cooled and an aqueous solution of sodium nitrite (5.5 g) dissolved in water (12 ml) was added thereto at 5 to 10 C to 

rSfTn'exces's sodium nitrite was decomposed by sulfamic acid to obtain a diazo solution. Disodium 2-naphthol- 
3 6-disulfonate (27.5 g) was dissolved in water (284 ml), and the above diazo solution was added dropw.se hereto at 
o'to 5°C with adjusting the P H to 8.0 to 9.0 with an aqueous NaOH solution The solid mass formed was co ected by 
filtration washed with water, and driedto obtain the dyestuff represented by thefollow.ng structural formula (L1 ) (34 1 g). 



Jf >-N=N-Hf 



H 




S0 3 Na 

(L1) 



(Example 1) 
25 Preparation of a nickel chelated dyestuff 

[0047] Water (45 ml) was added to the azo dyestuff (3.0 g) of the structural formula (L1 ) and the dyestuff was dissolved 
by adjusting the pH to 1 0.0 with an aqueous NaOH solution. A solution of nickel(ll) ch.oride-hexahydrate (C .72 ! g)/Water 
(7 ml was added dropwise thereto at 15 to 25*C. During the reaction, the pH was adjusted to 9.0 to 10.0 w.th an 
so aqueous NaOH solution. Sodium chloride (1 .0 g) was added and solid mass was collected by f.ltrat.on. The resulting 
wet cake was dissolved by adding water (45 ml) and heating the whole to 50 to 55°C, followed by filtrat.on. 
[0048] To the resulting filtrate was added isopropyl alcohol (130 ml), and precipitate was collected by filtrat.on and 
dried to obtain the nickel chelated compound of No. 1-5 in Table 1 (1 .1 g). 

[0049] The maximum absorption wavelength (in water) of the resulting nickel chelated dyestuff was found to be 529.0 
35 nm. 

(Example 2) 

Preparation of a copper chelated dyestuff 

[0050] Water (300 ml) was added to the azo dyestuff (10.0 g) of the structural formula (L1) and the dyestuff was 
dissolved by adjusting the P H to 1 0.0 with an aqueous NaOH solution. Then, a solution of c0 PP er ^° n ^^T n 
(1 73 gvwater (33 ml) was added dropwise thereto. During the reaction, the pH was adjusted to 9.0 to 10.0 wrth an 
aqueous NaOH solution. Sodium chloride (20 g) was added and solid mass was collected by rf.ltrat.on. The ^resumng 
wet cake was dissolved in water and isopropyl alcohol was added. Precipitate was collected by f.ltrat.on and dned to 
obtain the copper chelated compound of No. 1-6 in Table 1 (5.0 g). 
[0051] The maximum absorption wave-lenglh (in water) of the resulting copper chelated dyestuff was found to be 

544.0 nm. 
so (Examples 3 to 19) 

Preparation of nickel chelated dyestuffs 

[0052] According to methods similar to Example 1 , the following nickel chelated dyestuffs were produced. No. 1-9, 
No. 1-10, No. 1-14, No. 1-15, No. 1-34, No. 1-36. No. 1-38, No. 1-44, No. 1-45, No. 1-46, No. 1-48. No. 1-51, No. 1-52, 
No. 1 -53 in Table 1 ; No 5-5, No. 5-8 in Table 5; No. 6-8 in Table 6 ^ alafari 
[0053] The maximum absorption wavelengths in water of these chelated dyestuffs were measured. The chelated 
dyestuff used in each Example and the maximum absorption wavelength in water were shown in follow.ng Table 7. 
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Table 7 



10 



is 



20 



25 



30 



35 



40 



J Example No. 


j DyestuffNo. 


Maximum absorption wavelength (in water) (nm) 


1 Example 1 


No. 1-5 


529.0 


I Example 2 


No. 1-6 


5440 


I Example 3 


No. 1-9 


521.0 


Example 4 


No. 1-10 


525.5 


[ Example 5 


No. 1-14 


531.0 


I Example 6 


No. 1-15 


528.5 


I Example 7 


No. 1-34 


514.0 


I Example 8 


No. 1-36 


_ 518.0 


I Example 9 


No. 1-38 


528.0 


I Example 10 


No. 1-44 


517.5 


I Example 11 


No. 1-45 


528.0 


j Example 12 | No. 1-46 


512.0 


I Example 13 


No. 1-48 


513.0 


I Example 14 


No. 1-51 


521.0 


I Example 15 


No. 1-52 


519.0 


Example 1 6 


No. 1-53 


517.0 


I Example 1 7 


No. 5-5 


577.0 


I Example 18 


No. 5-8 


562.5 


I Example 19 


No. 6-8 


561.5 



^^JSSS^SS^^ ^ ^ meaSUred ° n ' ma9 " etiC fieid ^ e maSS spectrometer (JMS-700 
manufactured by JEOL) according to an elecrospray-ion method. Main peak, m/e = 791 was observed *nri th« 
co.nc.dent w,th the metal.azo compound = 1 2 complex of No. 1 -34 (molecular weight 792^ 

(Example 20) 

Preparation of a copper chelated dyestuff 

fS ^Tmexfrnum ^'^s^ l ° , Exam P ,e 2 - a c °PP er dyestuff of No. 1 -35 in Tabie 1 was produced. 

K3L V WaVe ' en9th (in Water > 0f the resulti "9 ^ P er chelated dyestuff was found to be 



45 «Diazo Coupling Example 2» 

ITsTootedTs^c und ml) T "" P ? 05 m,) W6re addGd ,0 sulfate (2.96 g) and the whole 

storZ It * , 9 ° " 5 ° C ' nitr ° Syl SU,fate < 43 8% ' 6 4 9> was added thereto and the whole was 
st.rred to obta.n a d.azo solut.on. The diazo solution thus obtained was added to disodium 2-naphthol-3 6 dteul on^ 
(7 0 g) d.ssolved in ice-water (300 ml). Coupling was effected by adding a 20<>/„ aqueous NaOH soin ai S'C or tewlr 

zs^s^ f 7 H 3 sodi r ch,oride <4 ° 9) was added ,here, ° and s °" d i^ssCiSLS, 

[0058J The result.ng wet cake was re-dispersed into water (volume: 200 ml) the pH was adiusted toTo «,ith *n 
aqueous NaOH solution, and isopropy. alcohol (300 ml) was added. Precipitated Zelvvs^teteZ bfml™ 
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10 



-N 



jf y — n=n 

S 




,S0 3 Na 



(L2) 



SQ 3 Na 



(Example 21) 
»s Preparation of a nickel chelated dyestuff 

f00591 Water (40 ml) was added to the dyestuff (1 .53 g) of the structural formula (L2) and the dyestuff was dissolved 
^uJSw?i «>10.0 wrth an aqueous NaOH solution. Then, an aqueous so.ution of nicke.(.l) chlonde-hexahy- 
drate (0 792 g) was added dropwise thereto. During the reaction, the pH was adjusled to 5.0 to 6.0 wOh aceUc ac.d 
and the whole was stirred. After the disappearance of the raw material, the reaction mixture was added to .sopropy 
alcohol (80 ml) and precipitated dyestuff was collected by filtration, washed with a mixture of water/.sopropyl alcohol 
= 1 /2, and dried to obtain the nickel chelated dyestuff of No. 3-1 in Table 3 (1 .63 g). 

[0060] TherT,aximumabsorptionwavelength(inwater)oftheresu.tingnicke.chelateddyestuffwa S foundtobe545.5 
nm. 
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(Examples 22 to 29) 

Preparation of nickel chelated dyestuffs 

[0061] According to methods similar to Example 1 6, the following nickel chelated dyestuffs were produced: No. 2-6 
n Tab Ie2; No. 3-12 in Table 3; No. 4-1 , No. 4-2. No. 4-15 in Table 4; No. 5-1 , No. 5-2, No. 5-3 .n Table 5. 
[0062] The maximum absorption wavelengths in water of these nickel chelated dyestuffs were measu ed 
ed dyestuff used in each Example and the maximum absorption wavelength in water were shown .n following Table 8. 



Table 8 



Example No. 


Dyestuff No. 


Maximum absorption wavelength (in water) (nm) 


Example 20 


No. 1-35 


549.5 


Example 21 


No. 3-1 


545.5 


Example 22 


No. 2-6 


521.5 


Example 23 


No. 3-12 


554.5 


Example 24 


No. 4-1 


531 .0 


Example 25 


No. 4-2 


527.5 


Example 26 


No. 4-15 


527 5 


Example 27 


No. 5-1 


504.5 


Example 28 


No. 5-2 


507.0 


Example 29 


No. 5-3 


561.0 



(Example 30) 

Preparation of a recording liquid 

[0063] Water was added to 10 parts by weight of diethylene glycol, 3 parts by weight of die thylene .glycol £°"°butyl 
ether, and 3.0 parts by weight of the above nickel chelated dyestuff of No. 1 -5 obtained .n Example 1 , and the pH was 
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'S^S^^T an w q , U T S ? di r hydr ° xide ^'^^^ethetotalamountlOO parts by weight. Thecomposition 
was thoroughly mixed to d.ssolve the components. After filtration under pressure through a Teflon (a registered trade 

and an uL 9 m T " ' *" *" t0 3 degassina treat ^ by means of a vacuum pump 

and an ultrasonic cleaner to prepare a recording liquid v«-uum yum P 

SSfnJ n a U m!T fl 4 n h 3 e 4 reSU,t,n9 reC ° rdin9 ,, ' C,Uid • inkj6t reC0rdinfl was conducted on each of an electrophotographic paper 
(Brand name. 4024 paper a product of Xerox Corporation), a super fine specialized paper (Brand name- M JA4SP1 
manufactured by Seiko Epson Corporation), a super fine specialized glossy paper (Brand name: MJA^S^3 manufac- 
tured by Seiko Epson Corporation), and a specialized photoprint paper (Brand name: PMA4SP1 manufaSuS Z 
Se,ko Epson Corporation) with an Inkjet printer (Brand name: PM-750C, a product of Seiko Epson Comoration? The 

TTV" J* reSUltin9 Printed mattSr WaS measUred b * Macbeth densitometer (Grefa^Macbeth £S£> Znufjc 
tured by Macbeth), and quantified as the form of a C* value. Incidentally, the C* value is a numerical I value exXsfnq 

l h X°1 L hS SatUrati ° n ° f an ima9e - That is ' ,he lar 9 er the ^.ue is, the- higher the saL a«onTT the 
case of the spec.al.zed photopr.nl paper, a good result was obtained at the above measurement wherein the C : va ue 
was 77.8. Also, several evaluations were conducted according to the following methods ofTa) tot) 

(a) Light resistance of a recorded image: 

S ilo 3 to ZZ^2^T^ et VZT aCtUr ^ by At,aS) ' 3 reC ° rding Paper was irradiated at an ''^tion energy 
k m k 1 . UfS ' and lhe d6gree °' disco,orin 9 fading before and after the irradiation was measured 

va" ue'ncTcLntXr^ 8PM8 °' ma " ufact " ed b * and quantified as the ^Ta "e 

value Inc dentally, the AE value .s a numer.cal value expressing the degree of discoloring and fading That is the larger 
the value .s, the larger the degree of discoloring and fading is and the lower the light fastness of L image is n The 
caseof the spec.ahzed photoprint paper, a good result was obtained at the above measurement where'the 1 E value 

(b) Indoor discoloring and fading property of a printed image (ozone resistance): 

Sditv oVlo^o 8 soTfnr p k H aVin9 ^T"! concen,ration of 3 PP m - * P™ted matter was left on standing under 
a humidity of 50 to 60 % for 2 hours, and the degree of discoloring and fading before and after the standinq was 

of aTE e valu y a t T SPM5 °' ™^«* by Macbeth), and quan«Ld as he Z 

w^rtfn the AE vie"!: 112 SP6C ' a ' iZed Ph ° t0Pr,nt ™ & ^ M ° bM * ab0ve -asurement 

(c) Storage stability of a recording liquid: 

Uo^Ihpt^i ^r 9 ,iq f W3S P ' aCed in 8 C ° ntainer made ° f Tef ,on (a trademark) and it was tightly closed. 

Upon the examination after one month storage at 5°C and 60°C, no precipitation of insoluble matter was observed. 

(Examples 31 to 39) 
Preparation of recording liquids 

™ 1 " ec ° rding " quids were P re Pared in a similar manner to Example 30 with the exception that azo metal chelated 
compounds produced ,n Examp.es 2, 3. 5, 7. 8. 12. 13. 14, and 15 were used instead of the dyes.uff usTd n Example 
30, and pnnting was conducted in a similar manner to Example 30 txampie 

StOL AIS0 ' th ! eval ( ua,ions according to the methods of (a) to (c) were conducted in a similar manner to Example 
30 to obtain good resu.is in all evaluations as shown in Table 9 in the case of the specialized pholoprinf piper 

(Comparative Example 1 ) 

[0070J A recording liquid was prepared in a similar manner to Example 30 with the exception that the dyestuff reo- 
rcscntcd by the following formula (Comparative dyestuff a): dyestuff rep- 
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20 described in Example 1 of Japanese Patent Laid-Open No. 140367/1999 was used instead of the dyestuff used in 
Example 30 In a similar manner to Example 30, printing was conducted and the saturation of the resulting printed 
matter was measured. The evaluations according to the methods of (a) to (c) were conducted in a sim.lar manner to 
Example 30 to obtain results as shown in Table 9 in the case of the specialized photoprint paper. 
[0071] The dyestuff in Example 1 of Japanese Patent Laid-Open No. 140367/1999 is an azo metal chelated com- 

25 pound having a pyridine ring and-it is understood that the compound is extremely inferior to the compounds of the 
invention in indoor discoloring and fading property. 

(Comparative Example 2) 

30 [0072] A recording liquid was prepared in a similar manner to Example 30 with the exception that Ni (II) complex of 
the dyestuff represented by the following formula (Comparative dyestuff b): 



35 



40 




( Comparative dyestuff b) 

N(C 2 H 4 C02Na)2 



falling within the range of Japanese Patent Laid-Open No. 259331/1998 was used instead of the dyestuff used .n 
Example 30. In a similar manner lo Example 30, printing was conducted and the saturation of Ihe resulting pnnted 
matter was measured. The evaluations according to the methods of (a) to (c) were conducted in a sim.lar manner to 
Example 30 to obtain the results as shown in Table 9 in the case of the specialized photoprint paper. 
so [0073] The azo metal chelated compound used in Comparative Example 2 is one having a benzene ring and it is 
understood that the compound is extremely inferior in the saturation to the compounds of the invention having a naph- 
thalene ring. 
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Tabic 9 



example no. 


Dye stuff No. 


Saturation (C*) 


Light resistance (AE) 


Indoor discoloring & 
Taaing property (AE) 


Example 30 


No. 1-5 


77.8 


O 1 


11.2 


Example 31 


No. 1-6 


76.3 


P d 


13.6 


Example 32 


No. 1-9 


67.7 


I .0 


3.9 


Example 33 


No. 1-14 


75.7 


O 




Example 34 


No. 1-34 


72.3 


1 *3 


4.9 


Example 35 


No. 1-36 


71 .5 


1.8 


6.8 


Example 36 


No. 1-46 


72.8 


11.0 


11.2 


Example 37 


No. 1 -48 


73.7 


3.0 


2.5 


Example 38 


No. 1-51 


74.7 


3.7 


2.2 


Example 39 


No. 1-52 


71.7 


1.2 


11.3 


Comparative 
Example 1 


Comparative dyestuff 
a 


69.4 


4.4 


17.8 


Comparative 
Example 2 


Comparative dyestuff 
b 


42.8 


7.0 


4.3 



Industrial Applicability 

[0074J The dyestuff of the invention is excellent in the solubility in water. When the recording liquid using the dyestuff 
.s employed, as an aqueous inkjet recording liquid, for printing on a plain or specialized paper, a clear recorded matter 
can be obta.nod and the dyestuff exhibits an excellent print density, light resistance, and indoor discoloring and fading 
property, and also a good storage stability as a recording liquid. 



Claims 



A metal chelated dyestuff for inkjet recording which is a water soluble azo metal chelated compound formed from 
an azo compound represented by the following general formula (1 ) and a metal element: 




N=N-Ar 1 (1) 



(where general formula (1 ) represents an azo dyestuff compound having at least one or more hydrophilic groups 
in a molecule, X 1 represents plural atoms required for forming at least one 5- to 7-membered heterocyclic ring 
the heterocycl.c ring containing X, being a heterocyclic ring other than pyridine ring, The heterocyclic ringcontaininq 
X, may have substituent(s) on the heterocyclic ring, the substituent(s) on the heterocyclic ring may form a con 
densed ring through further condensation, The condensed heterocyclic ring containing X, may be substituted An 
represents naphthyl group represented by the following general formulae (2) - (4), Y, represents a chelating group 
Z, represents any subsliluenl which may be different from each other, and a represents an integer of 0 lo 6) ' 
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Ua 




(2) 



(3) 



(4) 



A metal chelated dyestuff for Inkjet recording as defined in claim 1 , wherein the heterocyclic ring containing X t in 
the general formula (1) is imidazole ring, pyrazole ring, isoxazole ring, thiazole ring, thiadiazole ring, pyridazine 
ring, pyrimidine ring, pyrazine ring, benzothiazole ring, benzoxazole ring, or benzimidazole ring. 

A metal chelated dyestuff for Inkjet recording as defined in claim 1 or 2, wherein in the general formula (1) the 
heterocyclic ring containing X n may have one or more substituents, each substituent on the heterocyclic ring being 
a group which is independent of each other selected from the group consisting of alkyl group which may bo sub- 
stituted, aryl group which may be substituted, aralkyl group which may be substituted, allyl group which may be 
substituted, alkoxy group which may be substituted, aryloxy group which may be substituted, acyloxy group which 
may be substituted, alkoxycarbonyl group which may be substituted, aryloxycarbonyl group which may be substi- 
tuted, carbamoyl group which may be substituted, acyl group which may be substituted, carboxyl group, hydroxyl 
group cyano group, acylamino group which may be substituted, nitro group, halogen atom, phosphono group, 
sulfo group, mercapto group, alkylthio group which may be substituted, alkylsulfoxy group which may be substi- 
tuted, alkylsulfonyl group which may be substituted, and thiocyanato group. 

A metal chelated dyestuff for inkjet recording as defined in any one of claims 1 to 3, wherein in the general formulae 
(2) to (4) Y 1 represents hydroxyl group, carboxyl group, amino group which may be substituted, sulfo group, 
carbamoyl group, alkoxy group which may be substituted, alkylthio group which may be substituted, alkylsulfo- 
nylamino group which may be substituted, or arylsulfonylamino group which may substituted. 

A metal chelated dyestuff for inkjet recording as defined in any one of claims 1 to 4, wherein in the general formulae 
(2) to (4) , each Z 1 represents independently alkoxy group which may be substituted, aryloxy group which may be 
substituted, acyloxy group which maybe substituted, alkoxycarbonyl group which may be substituted, aryloxycar- 
bonyl group which may be substituted, carboxyl group, carbamoyl group which may be substituted, hydroxyl group, 
amino group which may be substituted, ureido group, acylamino group which may be substituted, alkylsulfonylami- 
no group which may be substituted, arylsulfonylamino group which may be substituted, phosphono group, sulfo 
group or sulfamoyl group which may be substituted. 

A metal chelated dyestuff for Inkjet recording as defined in any one of claims 1 to 5, wherein in the general formula 
(1), the heterocyclic ring containing X, is represented by the following general formula (5): 



(Ri)cnr y — (5) 
i 

R 2 

(where R 1 may be different from each other and is a group selected from alkyl group which may be substituted, 
aryl group which may be substituted, aralkyl group which may be substituted, alkoxy group which may be substi- 
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tuted aryloxy group which may be substituted, acyloxy group which may be substituted, alkoxycarbonyl group 
which may be substituted, aryloxycarbonyl group which may be substituted, carboxyl group, carbamoyl group 
which may be substituted, hydroxy! group, acyl group which may be substituted, cyano group, acylamino group 
which may be substituted, nitro group, halogen atom, sulfo group, mercapto group, alkylthio group which may be 
substituted and th.ocyanato group, R, may further form a condensed ring together with an imidazole ring c rep- 
resents an integer of 0 to 2; R2 represents hydrogen atom, alkyl group which may be substituted, aryl group which 
may be substituted and allyl group which may be substituted.) 

genera! tomu^y^ reC ° rding 35 defined in claim 6 ' wherein tne 9 eneral formula (5) is the following 

NC 



X) 



NC— N - < 5 '> 



*2 



R 5 ' 



8. 



(where R 2 ' represents hydrogen atom or alkyl group which may be substituted.) 

A metal chelated dyestuff for inkjet recording as defined in claim 7, wherein Ar, is represented by the following 
general formula (4*): a 




(4') 



R 2 " 

(where R/ represents sulfo group or sulfamoyl group which may be substituted.) 



9 ' wu a ' ^ he,ated dyestuff for ink i et wording as defined in any one of claims 1 to 5, wherein in the general formula 
(1 ), the heterocyclic ring containing X, is represented by the following general formula (6): 



"N 
l 

R 4 



(where R 3 may be different from each other and represents alkyl group which may be substituted, aiyl group which 
may be substituted, aralkyl group which may be substituted, alkoxycarbonyl group which may be substituted ary- 
loxycarbonyl group which may be substituted, carboxyl group, carbamoyl group which may be substituted hydroxy! 
group, cyano group or sulfo group, d represents an integer of 0 to 2; R 4 represents hydrogen atom, alkyl group 
which may be substituted or aryl group which may be substituted.) 

m n ta 'f hC ' ated dyeStUff f ° r inkjet recordin 9 as defined in a "V one °« claims 1 to 5, wherein in the general formula 
(i ), the heterocyclic ring containing X, is represented by the following general formula (7): 
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, — -N 

(Rs)e-g" > (7) 

s 



(where R* may be different from each other and represents alkyl group which may be substituted, aiyl group which 
may be substituted, aralkyl group which may be substituted, alkoxy group which may be substituted, aryloxy group 
10 which may be substituted, acyloxy group which may be substituted, alkoxycarbonyl group which may be substi- 

tuted aryloxycarbonyl group which may be substituted, carboxyl group, hydroxyl group, acyl group which may be 
substituted cyano group, acylamino group which may be substituted, nitro group, halogen atom, sulfo group 
alkylthio group which may be substituted or arylthio group. R 5 may further form a condensed nng together with 
thiazole ring, e represents an integer of 0 to 2.) 

11 A metal chelated dyestuff for Inkjet recording as defined in any one of claims 1 to 5, wherein in the general formula 
(1 ), the heterocyclic ring containing X, is represented by the following general formula (8). 

20 N-N 

25 (where R 6 represents hydrogen atom, alkyl group which may be substituted, aryl group which may be substituted, 

aralkyl group which may be substituted, mercapto group, alkylthio group which may be substituted, alkylsulfoxy 
group which may be substituted or alkylsulfonyl group which may be substituted.) 

12 A metal chelated dyestuff for Inkjet recording as defined in any one of claims 1 to 1 0, wherein the water soluble 
30 azo metal chelated compound is a water soluble azo metal chelated compound formed from a metal element 

selected from nickel, copper and cobalt. 

13. An aqueous Inkjet recording liquid containing an aqueous medium and at least one or more metal chelated dyestuffs 
as defined in any one of claims 1 to 10. 
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